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(57) ABSTRACT 

A pocket-sizing method for a device that inserts staple drivers 
into pockets aligned to form a slot in a Surgical staple car 
tridge. A fin extends from a driver guide fixture for insertion 
into the slot. The fin increases the size of the slot, thereby 
aiding in inserting drivers into the pockets. Preferably a sec 
ond fin extends from the driver guide fixture adjacent the 
fixture passage and aligned with the first fin. A gap is formed 
between the first and second fins, extending from a first edge 
to an opposite edge of the fixture passage. The driver is driven 
through the gap. The fins are Substantially equal to the thick 
ness of the driver. The fins have tapered leading edges to aid 
cartridge insertion and removal, and a lip extends from the 
driver guide fixture for preventing the fins from widening the 
slot too much and for narrowing an overly wide slot. 
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SURGICAL CARTRIDGE WALLEXPANDER 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

0001. This is a divisional of U.S. application Ser. No. 
1 1/528,859, filed Sep. 28, 2006, which is incorporated herein 
by reference, and is now U.S. Pat. No. 

STATEMENT REGARDING 
FEDERALLY SPONSORED RESEARCH AND 

DEVELOPMENT 

0002 (Not Applicable) 

REFERENCE TO AN APPENDIX 

0003 (Not Applicable) 

BACKGROUND OF THE INVENTION 

0004. 1. Field of the Invention 
0005. The present invention relates generally to an appa 
ratus and a method for inserting discrete articles into Surgical 
cartridges, and more particularly relates to an improved 
device and method for inserting staple drivers into Surgical 
Stapling cartridges. 
0006 2. Description of the Related Art 
0007. In the field of microsurgery, a surgical instrument 
having a cutting blade traverses a specific path through tissue. 
One feature of the Surgical instrument is a single-use cartridge 
that is a holder for surgical staples. The cartridge is an elon 
gated plastic body with a longitudinal channel that serves as a 
guide for a Surgical blade. The cartridge has rows of Small 
Staples on opposite sides of the channel, and these rows are 
aligned parallel to the guide channel. Drivers are inserted in 
apertures (also called “pockets’) aligned with the rows in 
order to push the staples out of the cartridge and through the 
adjacent tissue. Before the blade has made its cut, each side of 
the incision is stapled together by displacing the drivers rela 
tive to the cartridge. This displacement forces the staples 
against an anvil on the opposing side of the Surgical instru 
ment as the cartridge and the anvil deflects the points of the 
Staples into a clasping position. 
0008. There may be as many as fifty or more very small 
Staples on each side of a two inch incision. Each Staple can be 
driven simultaneously into the tissue to close the incision by 
the correspondingly small drivers. The task of inserting the 
drivers into the cartridge is labor-intensive due to the small 
size of the drivers. 
0009. One prior art system for holding the very small 
Staple drivers before and during mounting in the cartridge 
pockets includes a plastic holder that is referred to as a “tree.” 
There are multiple aligned “branches' on the tree, and a driver 
is mounted to the end of each branch, Such as integrally 
molding the driver to the branch. During installation of the 
drivers, the cartridge is placed in a holding apparatus, and the 
tree is hand-manipulated to place a driver at the entrance to 
each pocket, or at least at the entrance to as many pockets as 
there are drivers on the tree. This is normally accomplished by 
inserting each driver into a funnel-shaped passage that is 
aligned with a pocket. Each driver is Subsequently separated 
from its respective branch and driven into the associated 
pocket of the cartridge. The separation of the drivers from the 
branches of the tree is accomplished by flexing the branches 
of the tree manually to fracture the joint between the driver 
and the branch. Then, a hand-manipulated tool is used to press 
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each driver down into the cartridge pocket to near the pocket 
opening on the opposite side of the cartridge as the pocket 
entrance. 

0010. The operation of manually aligning each driver with 
a pocket, flexing the branches and pressing from the hand 
operated tool can misalign the drivers relative to the axes of 
the respective pockets. The drivers are inserted into the fun 
nel-shaped passages on the fixture so as to align each indi 
vidual driver with an associated pocket on the cartridge. How 
ever, the funnel-shaped passages do not fully cure the 
misalignment problem, because the funnels do not fully 
engage the driver to be inserted. 
0011. If the driver is not properly aligned within the 
pocket, the staple which is ejected by displacement of the 
Staple driver may be inaccurately bent during the Surgery. In 
addition, the misalignment of the Staple driver in the pocket 
can increase the force needed to eject a staple or prevent the 
ejection of that staple entirely. 
0012. An additional potential problem arises due to slight 
variations in the sizes of the pockets and the drivers due to the 
minute structure involved and the fact that both the cartridge 
and the staple drivers are formed of thermoplastic resin, 
which cools from a liquid or semi-liquid with imperfect and 
irregular shrinkage. This combination of factors can create 
gaps between the components, which can exacerbate align 
ment problems. Additionally, inversion of the cartridge after 
assembly can result in some of the drivers falling out of their 
pockets. If a staple driver is absent, no staple will be driven 
into the tissue at that point in the incision, which increases the 
chances of Surgical complications. 
0013 Yet another problem is the imprecision in the pro 
cess of separating the staple drivers from the branches of the 
plastic “tree', a process referred to as “degating.” The drivers 
are mounted to the tree prior to their insertion in the pockets, 
and must be removed from the tree before or during the 
insertion process. The separation of a driver from the tree is 
not precise, and therefore it leaves a remnant of material on 
one side of each driver. The remnants of material left on the 
drivers are not a predictable size, and often the remnants are 
larger than desired. While it is not practical to remove all of 
the “branch' material from the side of each driver in the 
separation process, it is important that the amount of material 
left on each driver be relatively consistent between drivers. 
This is because the material left on the side tends to cause 
friction when the staple driver is used in surgery. If the amount 
of material left is consistent, it allows a user of the staple 
cartridge to accurately predict the amount of force needed to 
expel the staples during Surgery. In addition, the Smaller the 
volume of material left, the less friction will be generated, and 
the less the force required to use the staple cartridge. 
0014. It is known in the prior art to insert drivers mechani 
cally into Surgical stapling cartridges, as shown in U.S. Pat. 
No. 5,836,147 to Schnipke, U.S. Pat. No. 5,653,928 to 
Schnipke, and U.S. Pat. No. 6,158.205 to Schnipke et al., all 
of which are incorporated herein by reference. These patents 
show machines that require people to position the cartridges 
and the holders that contain the drivers relative to the 
machine, and then actuate the machine to insert the tiny 
drivers into the pockets in the cartridges. After a fraction of 
the total number of drivers is inserted by one machine, the 
cartridge is then manually transported to the next machine, 
which inserts another fraction of the drivers. 
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0015. If a driver is improperly inserted into a cartridge, or 
is omitted, the cartridge is either discarded or repaired. Thus, 
errors in insertion of the tiny parts can result in wasted time 
and/or product. 
0016 Even the machines disclosed and claimed in the 
patents referenced above, although representing a significant 
improvement over the prior art, have problems, especially 
with the pockets collapsing slightly during cooling. These 
collapsed pockets either prevent drivers from being driven 
into them or damage the drivers that are driven into them as a 
result of scraping. 
0017. In U.S. Pat. No. 6,729,119 to Schnipke et al., which 

is incorporated herein by reference, a robotic loader is dis 
cussed for use in filling the cartridges discussed herein. How 
ever, this patent does not address the problems that continue 
to exist on the non-robotic devices discussed above. 

0018. Therefore, there is a need for an improved machine 
for loading drivers into Surgical cartridges. 

BRIEF SUMMARY OF THE INVENTION 

0019. The invention is a pocket-sizing apparatus for a 
device that inserts staple drivers into pockets aligned to form 
a slot in a Surgical staple cartridge. The device that inserts 
Staple drivers includes a cartridge-receiving plate having a 
channel configured to receive a cartridge. A driver guide 
fixture is mounted adjacent the channel with a fixture passage 
that receives and guides the driver into the pocket. A cutter is 
mounted with at least one sharp edge adjacent the fixture 
passage and a plunger is aligned with the fixture passage for 
forcing the driver toward the fixture passage. The pocket 
sizing apparatus comprises a first fin extending from the 
driver guide fixture adjacent the fixture passage toward the 
channel for insertion into said slot on the cartridge. The fin 
can increase the size of the slot if the slot is smaller than a 
desired width, thereby aiding in inserting drivers into the 
pockets that align to form the slot. 
0020. It is preferred that a second fin extends from the 
driver guide fixture adjacent the fixture passage and aligned 
with the first fin for insertion into the slot on the cartridge. A 
gap is preferably formed between the first and second fins, 
and the gap extends at least from a first edge of the fixture 
passage to an opposite edge of the fixture passage. The driver 
is driven through the gap and into the pocket of the cartridge. 
The thickness of the fins is preferably substantially equal to 
the thickness of the driver in order to widen a too-narrow slot 
to substantially the same width as the driver. Preferably the 
fins have tapered leading edges to ease the fins into and out of 
the slot. In a most preferred embodiment, a lip extends from 
the driver guide fixture, is spaced from, and is substantially 
parallel to, the first and second fins, for seating against the 
cartridge. The lip prevents the fins from widening the slot too 
much and also will narrow an overly wide slot. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

0021 FIG. 1 is a view in perspective illustrating a pre 
ferred embodiment of the present invention. 
0022 FIG. 2 is a view in perspective illustrating a pre 
ferred component of the present invention. 
0023 FIG. 3 is a top view illustrating a preferred upper 
degating plate of the present invention. 
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0024 FIG. 4 is a view in perspective illustrating the driver 
guide fixture, which is the combined upper and lower degat 
ing plate. 
0025 FIG. 5 is an end view in section illustrating the 
present invention and an enlarged view of the encircled por 
tion of the device. 
0026 FIG. 6 is a view in perspective illustrating the cutter 
of the present invention. 
(0027 FIG. 7 is a top view illustrating the preferred cutter 
of FIG. 6. 
0028 FIG. 8 is a side view illustrating the preferred cutter 
of FIG. 6. 
(0029 FIG. 9 is an end view illustrating the preferred car 
tridge-locator plate. 
0030 FIG. 10 is a side view illustrating the preferred car 
tridge-locator plate of FIG. 9. 
0031 FIG. 11 is a top view illustrating the preferred car 
tridge-locator plate of FIG. 9. 
0032 FIG. 12 is a side view illustrating the preferred 
embodiment of the present invention. 
0033 FIG. 13 is a view in perspective illustrating a portion 
of the present invention with a cartridge in an operable posi 
tion. 
0034 FIG. 14 is a side view illustrating a preferred pin. 
0035 FIG. 15 is a bottom view illustrating a preferred pin. 
0036 FIG. 16 is a view in perspective illustrating the pre 
ferred driver guide fixture. 
0037 FIG. 17 is an enlarged view in perspective illustrat 
ing the preferred lower degating plate fins and apertures. 
0038 FIG. 18 is an enlarged view in perspective illustrat 
ing a different lower degating plate with fins and apertures. 
0039 FIG. 19 is an end view in section illustrating the 
present invention on a device for inserting drivers, with an 
enlarged section showing detail and the section being made 
through the fin. 
0040 FIG. 20 is an end view in section illustrating the 
structure of FIG. 19, but with an enlarged section made 
through the aperture. 
0041 FIG. 21 is a view in perspective illustrating an alter 
native embodiment of the present invention. 
0042. In describing the preferred embodiment of the 
invention which is illustrated in the drawings, specific termi 
nology will be resorted to for the sake of clarity. However, it 
is not intended that the invention be limited to the specific 
term so selected and it is to be understood that each specific 
term includes all technical equivalents which operate in a 
similar manner to accomplisha similar purpose. For example, 
the word connected or term similar thereto are often used. 
They are not limited to direct connection, but include connec 
tion through other elements where such connection is recog 
nized as being equivalent by those skilled in the art. 

DETAILED DESCRIPTION OF THE INVENTION 

0043. The preferred staple driver insertion machine 10 is 
shown in FIG. 1 having a base 12 with four Supporting legs 
13, 14, 15 and 16 extending downwardly therefrom (leg 16 is 
not visible in FIG. 1, but is identical to the other legs and is 
located at the base's fourth corner). The supporting legs 13-16 
are not essential, and can be replaced by other Suitable Sup 
port structures. When the machine 10 is in use, the legs are 
preferably seated at their lower ends against the upwardly 
facing Surface of a table or workbench so that a worker can sit 
in front of the machine 10 while operating the same as 
described herein. 
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0044. A cartridge-receiving plate 30 is mounted to the 
base 12. The cartridge-receiving plate 30 has a channel 35 
formed longitudinally in a major surface thereof, preferably 
the surface that faces upwardly during use. The channel 35 is 
defined by two sidewalls 35a and 35b and a floor 35c (see 
FIG. 2), against which a cartridge 300 seats for guidance 
during insertion, and for stability once inserted, into the 
machine 10 as shown in FIG. 13. Two stops 36 and 37 are 
formed near one end of the channel 35 for surfaces of the 
cartridge to seat against as described below. 
0045. A driver guide fixture, such as the combination of 
the upper degating plate 40 and the lower degating plate 50 
shown in FIGS. 3 and 4, respectively, is mounted to the base 
12 and extends upwardly through the opening 38 in the plate 
30, leaving clearance gaps between the upper and lower 
degating plates 40 and 50 and the plate 30. 
0046. The upper degating plate 40 has a plurality of aper 
tures 43 formed therein, extending entirely through the plate 
40. The apertures 43 have tapered, converging sidewalls, 
which create a “funnel effect” to guide drivers inserted therein 
from the wider openings at the top of the plate 40 to the 
narrower openings at the bottom of the plate 40. Theapertures 
43 form a portion of the passage through the degating plates 
40 and 50. 
0047. The lower degating plate 50 has apertures 53 that 
extendentirely through the plate 50, the upper ends of which 
align precisely with the lower ends of the apertures 43 in the 
upperdegating plate 40 when fastened in an operable position 
to the lower degating plate 40 as shown in FIG. 4. The aper 
tures 53 preferably have non-tapered sidewalls that are 
aligned precisely with the sidewalls of the pockets of the 
cartridge 300 positioned in the machine 10. Furthermore, the 
sidewalls of the apertures 53 very precisely match the outer 
Surfaces of the drivers, thereby preventing any Substantial 
lateral movement of the drivers relative to the lower degating 
plate 50. 
0048 Thus, upon insertion into the apertures 43 of a plu 

rality of drivers fixed on a holder, such as a “tree with 
branches' holder described above, the drivers are guided 
toward positions aligned precisely with the apertures 53. 
Upon further insertion, such as by the plungers described 
below, the drivers are aligned precisely in the apertures 53 to 
be mounted in the pockets of the cartridge 300. 
0049. A cutter, such as the degating knife 70 shown in 
FIGS. 5 and 6, is mounted to the base 12. Referring again to 
FIG. 1, atop riser 80 is adjustably mounted to the base 12. The 
cylinder arm 90 is rigidly and non-adjustably mounted to the 
top riser 80. A plunger apparatus, preferably the pneumatic 
cylinder 100, the guides 110 and 120, the pinholder 130 and 
the pins 140 (see FIGS. 5, 12, 14 and 15), is mounted to the 
cylinder arm 90. The pneumatic cylinder 100 functions in a 
conventional manner to drive the pinholder 130 downwardly 
along a linear path, as guided by the guides 110 and 120, 
toward the cartridge-receiving plate 30, and then return the 
same to a home position. The guides 110 and 120 have bear 
ings and Smooth rods to maintain the linear path of the pin 
holder 130. The bearings provide substantially no resistance 
to the longitudinal movement of the rods, but substantial 
resistance to lateral movement of the rods. 
0050 A plurality of pins, such as the pin 140 shown in 
FIGS. 14 and 15, is mounted to the pinholder 130 aligned to 
permit the pins 140 to be plunged directly into the apertures 
43 and 53 in the degating plates 40 and 50, as shown in FIG. 
12. The preferred pins 140 have a tip surface 141 that closely 
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matches the surface of the drivers with which the pin 140 will 
make contact. Thus, there is a Substantially complete contact 
by the pins 140 with the entire upper surface of the drivers. 
0051. The locator plate 150, illustrated in FIGS. 9, 10, 11 
and 12, is a Substantially planar structure having a pair of legs 
151 and 153 that extend from the main body and terminate in 
tips 152 and 154, respectively. Between the legs 151 and 153 
is a gap large enough for the cartridge to be extended through. 
The tips 152 and 154 have angled faces, such as the face 152a. 
shown in FIGS. 10 and 13. The tip 154 has a similarly angled 
face that is not visible in the drawings. 
0052 Referring to FIG. 12, the locator plate 150 is 
mounted to a rigid, L-shaped member 160 that is in contact 
with the moveable arm of the pneumatic ram 170. The ram 
170 is rigidly mounted to a rigid, L-shaped member 180, 
which is rigidly mounted to the underside, in the orientation 
shown in FIG. 12, of the cartridge-receiving plate 30. In this 
configuration, the legs 151 and 153 extend upwardly from the 
main body of the locator plate 150 through the grooves 251 
and 253, respectively, formed in the cartridge-receiving plate 
30, as is best viewed in FIGS. 2 and 13. 
0053. The tips 152 and 154 extendabove the channel 35 in 
the cartridge-receiving plate 30 as shown in the lowered posi 
tion in FIGS. 1, 12 and 13. When the locator plate 150 is in its 
home position, the tips 152 and 154 are significantly above 
the channel floor 35c from the position shown in FIG. 13, in 
order for a cartridge to be inserted through the gap between 
the legs 151 and 153. Once the cartridge 300 is in place, the 
ram 170 is actuated to displace the locator plate 150 down 
wardly to the position shown in FIG. 13. This downward force 
seats the angled face 152a and the angled face on the tip 154 
against the end of the cartridge 300, and as the locator plate 
150 is displaced downwardly, the “wedge effect of the 
angled face forces the cartridge 300 away from the legs 151 
and 153, which forces an opposing surface of the cartridge 
300 against the stops 36 and 37 as shown in FIG. 13. This 
locates the cartridge 300 in an exact position, and holds the 
cartridge 300 in that position during the driver insertion pro 
CCSS, 

0054 Referring again to FIGS. 2 and 5, a cartridge-locat 
ing blade 190 is mounted in the slot 192 formed in the car 
tridge-receiving plate 30. The cartridge 300 has alongitudinal 
slot in its underside, into which the blade 190 extends during 
insertion of the cartridge 300 into the machine 10. The blade 
190 thus laterally locates the cartridge 300 during insertion of 
the cartridge 300 in the channel 35, and laterally restrains the 
cartridge 300 during insertion of the drivers. It is preferred 
that the blade 190 only extend a portion of the height of the 
slot, rather than the entire height, as is conventional, in order 
to avoid unwanted distortion of the cartridge walls. In one 
contemplated dimension, the blade 190 extends approxi 
mately 0.020 inches into a slot that is at five times that height. 
It will be understood that other dimensions are possible. 
0055. In the preferred embodiment, the pneumatic rams 
on the machine 10 are connected to a central computer 200, 
illustrated in FIG. 1. The central computer 200 can be any 
device capable of logical operations, and is preferably either 
a single-purpose logic circuit or a multipurpose, program 
mable microcomputer. Of course, a mechanical computer or 
any other such device will suffice. The computer 200 is con 
nected to a switch 210, which is depressed by a user of the 
machine when insertion of the drivers is desired. Sensors are 
preferably connected to the computer 200 to signal the com 
puter 200 when the rams 100 and 170 are at their extreme 
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positions. These sensors can be internal to the rams, or they 
can be conventional sensors that permit detection of the posi 
tion of the moving parts of the rams 100 and 170 and signaling 
of the computer 200. Examples of such sensors, which the 
person of ordinary skill will recognize are not the only Such 
devices to be useful, include proximity sensors, optical sen 
sors, mechanical Switches, etc. 
0056. As shown in FIG. 13, the cartridge 300 has opposing 
sidewalls 312 and 314 that form boundaries of the pockets 
into which the drivers are inserted. The pockets are aligned in 
rows, and the voids that form the pockets align to form the slot 
310. The opposing walls 312 and 314 that define the slot 310 
and form part of the boundaries of the pockets are joined at 
their bases (not visible in FIG. 13). The walls 312 and 314 can 
be displaced relative to one another by bending the walls 312 
and 314 and/or the joining material between the bases. 
0057. During cooling of the material that forms the car 
tridge 300, the walls 312 and 314 tend to collapse toward one 
another (or away from one another), causing the distance 
between the walls 312 and 314 to be different from the thick 
ness of the driver that will be inserted in the pockets. If the 
void into which the driver is to be inserted is smaller than the 
driver, there is the obvious problem that a driver cannot be 
inserted into a space Smaller than it occupies. The invention 
solves this problem with structures and methods that will now 
be described. 
0058 As illustrated in FIGS. 16 and 17, a plurality offins 
400, 402,404 and 406 extend downwardly (in the orientation 
of FIG. 16) from the lower degating plate 50. The fins 400 
406 are aligned along a line that is coincident with the aper 
tures 53 so that the fins can extend into the slot 310 (FIG. 13) 
formed along the top of the cartridge when the cartridge is 
inserted into the cartridge-filling device. As noted above, 
during filling of the pockets that align to form the slot 310, the 
row of pockets in the cartridge is positioned directly adjacent, 
for example below, the row of apertures 53. This is so that the 
drivers that are placed in the apertures to align them with the 
pockets can be driven downwardly exactly into the pockets. 
By aligning the fins 400-406 with the apertures 53, the fins are 
precisely positioned in the slot 310 during insertion of the 
cartridge into the cartridge-filling machine. 
0059 Each of the fins is preferably about the same length 
as each of the spaces between the ends of the apertures 53, or 
slightly smaller than these spaces, in order not to extend over 
the edges of the apertures 53, which would cause interference 
with the drivers driven therethrough. Instead, the fins extend 
from about the edge of one aperture 53 to about the edge of the 
next adjacent aperture, as shown in FIG. 17. This forms gaps 
between the ends of the fins 400-406 that are substantially the 
same length as the apertures 53, which are substantially the 
same length as the drivers inserted therein. 
0060. Each of the fins 400-406 is preferably shallower 
than the slot 310 in the cartridge into which it is designed to be 
inserted. This difference in depth prevents interference with 
the floor of the slot 310. Additionally, the fins 400-406 are 
preferably substantially perpendicular to the plane of the 
lower degating plate 50, as best viewed in FIGS. 5 and 16. 
0061 Each of the fins 400-406 is substantially the same 
thickness. Additionally, the fin thickness is substantially 
equal to the thickness of the drivers, although the fins can be 
slightly thicker than the drivers. This substantial similarity in 
thickness causes the fins 400-406 to cooperate with the walls 
312 and 314 when the fins are pushed into the slot 310. The 
fins move the walls 312 and 314 if the walls 312 and 314 have 
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collapsed toward one another, for example when the molten 
plastic forming the cartridge cools and hardens. The fins can 
also move the walls 312 and 314 inwardly as described more 
fully below in association with the lip. The fins thus dispose 
the walls 312 and 314 a distance from each other that the 
resulting slot 310 is substantially equal in width to the drivers. 
Thus, when the drivers are inserted into the pockets there is 
essentially no possibility that the walls defining the slot 310 
and forming the boundaries of the pockets will be too close 
together and interfere with the insertion of drivers, even if the 
walls collapsed during manufacture. 
0062. At least one fin is required in the slot 310 to accom 
plish the task of spreading the cartridge walls apart if they are 
too close together. It is preferred, however, to have a plurality 
of fins in the slot 310, and position one fin in every other 
cartridge pocket during filling of the pockets in the cartridge 
slot. Thus, half of the pockets are preferably filled in each slot 
with each row offins. Ofcourse, more or fewer than half of the 
pockets in a slot can be filled with each fin, as will be under 
stood by a person having ordinary skill. For example, one 
fourth, one-third, three quarters or any other fraction of all 
pockets can be filled in each slot. 
0063 A gap is positioned between each of the fins that is at 
least substantially the length of the aperture53. This preferred 
embodiment distributes the pocket-sizing force of the fins 
evenly in the slot adjacent every other pocket of the cartridge, 
thereby avoiding substantial differences between pocket 
S17S. 

0064. Each of the fins 400-406 has tapered ends (see FIG. 
17) to ease insertion into the cartridge slot and removal from 
the slot. During insertion, the tapered fin ends gradually pry 
the cartridge walls 312 and 314 apart to insert the thicker 
central region of each fin between the walls. It is this thicker, 
central region that is Substantially the same thickness as the 
drivers, whereas the terminal ends of the fins are slightly 
thinner than the central region due to tapering. During 
removal of the cartridge, the trailing ends of the fins perform 
the same function: to ease sliding of the fins between the walls 
312 and 314. By tapering the leading and trailing ends of each 
fin, the fins avoid being incapable of entering, or exiting, the 
cartridge slot. 
0065. As noted above, each cartridge has one or more slots 
formed by the aligned pockets. The lower degating plate 50 
shown in FIG. 16 is used for insertion of half of the drivers in 
the slot 310 of a particular cartridge 300. Because the degat 
ing plate 50 is used during insertion of half of the drivers 
(preferably alternating drivers, which is also referred to as 
“every other driver) in the slot of the cartridge, another 
degating plate must be used to insert the other half of the 
drivers in the pockets of that same slot. Thus, different degat 
ing plates will have different fin and gap configurations in 
order to insert the drivers in a particular slot. There will be a 
different lower degating plate, with a different set offins, for 
each slot in that particular cartridge 300. For example, if a 
cartridge has four slots of aligned pockets, and each degating 
plate is used to insert half of the drivers in the pockets of a slot, 
one will need eight different degating plates for inserting the 
drivers for that cartridge. Notall of those degating plates need 
to be illustrated and discussed herein, because a person hav 
ing ordinary skill will understand the differences necessary to 
accomplish the purposes of the invention. 
0066. The fins 400-406 are spaced apart so that the gaps 
between them are adjacent alternating apertures 53. This per 
mits drivers to be inserted within half of the pockets in each 
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row on a cartridge by a first machine with one degating plate. 
Then the pockets in that row that do not have fins therein are 
filled with drivers by a second machine. The fins of this 
second machine's degating plate are disposed in the same row 
in the cartridge in which the fins 400-406 were previously 
disposed, but are aligned in the pockets that were just filled 
with gaps therebetween being aligned in the empty pockets in 
order to permit filling of the empty pockets that were previ 
ously blocked by the fins 400-406. 
0067 Thus, the fins 400-406, and substantially similar but 
differently positioned fins on other degating plates, are used 
to maintain the walls defining the pockets at a predetermined 
distance during filling of the adjacent pockets. This prevents 
any collapsing of the walls, which might have occurred dur 
ing forming of the cartridge, from interfering with the filling 
of the pockets with drivers. 
0068 An example of another lower degating plate formed 
in accordance with the present invention is shown in FIG. 18. 
The fins 500, 502 and 504 are formed on the top (in the 
orientation of FIG. 18) of the lower degating plate 550. The 
fins 500-504 extend to the edges of the apertures 553, but 
could extend to just short of the edges of the apertures 553. 
The lip 510 is formed on the lower degating plate 550 to 
extend over the outer edge of the cartridge in order to form a 
precisely sized gap between the inner edge 512 of the lip 510 
and the outer edges of the fins 500-504. This gap is precisely 
sized to permit the cartridge wall to fit in that gap when the 
slot into which the fins 500-504 are inserted is the correct 
width. If the slot is too narrow, the fins 500-504 spread the 
walls thereof and correct the width. If the slot is too wide, the 
lip 510 forces the wallback toward the fins 500-504 to correct 
the width. Thus, it is clear that not only can the invention 
increase the width of a slot that is too narrow with the lip 
combined with the fins, but the invention can also, or alterna 
tively, decrease the width of a slot that is too wide. 
0069. The lip 510 is not the only structure possible to work 
in association with fins to decrease the width of a slot. It is 
possible to use a lip 520 as shown in FIG. 19, which lip 520 
also operates in the same manner as the locating blade 190 
illustrated in FIG. 5. The lip 510 and the lip 520 can both be 
used to correct the position of walls on opposite sides of a slot, 
as shown in FIG. 19. 
0070. The illustration of FIG. 20 aids the person of ordi 
nary skill in understanding how the drivers are inserted 
through the apertures 553 when the fins 500-504 are posi 
tioned in the slot of the cartridge. 
(0071. The machine10 operates as follows. A cartridge 300 
is inserted into the channel 35 and through the gap between 
the legs 151 and 153 until the cartridge 300 seats against the 
stops 36 and 37 with the locator blade 190 in the longitudinal 
slot of the cartridge as shown in FIG. 13. Before or after the 
cartridge 300 is inserted in the machine 10, a staple driver 
holder, with drivers mounted to its tips, is manually placed in 
the machine 10 with the drivers in the apertures 43 of the 
upper degating plate 40. 
0072. During insertion of the cartridge, the fins 400-406 
extend into the slot 310, thereby separating the walls 312 and 
314 of the cartridge 300 if the space therebetween is less than 
the thickness of the fins. If the slot 310 is the correct width, the 
fins slide between the walls 312 and 314 and gently graze the 
surfaces of the walls. If the slot 310 is narrower than the 
correct width, the fins pry the walls apart to make the slot the 
correct width. If the slot 310 is wider than the correct width, 
the fins and a lip, such as the lip 510 or 520, push the wall that 
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is, or the walls that are, incorrectly positioned back to the 
correct position. The leading edge of the lip 510 is tapered, as 
shown in FIG. 18, in order to ease movement of the cartridge 
into the space provided between the fins and the lip. The lip 
520 is similarly tapered at its leading edge. 
(0073. Once the walls 312 and 314 are in the correct posi 
tion, and the slot 310 has the desired width, the drivers are 
inserted therein by the prime mover 100 driving the pins 140 
downwardly into the apertures 43 and 53 to displace the 
drivers and insert them into every other pocket in the car 
tridge. The machine is actuated. Such as by depressing the 
mechanical switch 210, which signals the computer 200 to 
begin the driver insertion process. The computer 200 first 
actuates the pneumatic ram 170 to draw the locator plate 150 
downward, thereby locating and holding the cartridge 300 
against the stops 36 and 37 as shown in FIG. 13. Once the 
locator plate 150 has been displaced downward to its car 
tridge-locating position, as detected by a sensor as described 
above, the computer 200 actuates the ram 100 to displace the 
pinholder 130 and the pins 140 mounted thereon downwardly 
toward the cartridge 300. While plunging downwardly, the 
pins 140, which are aligned with the passages in the degating 
plates 40 and 50, and the pockets in the cartridge, drive the 
drivers downwardly until the holders contact and pass further 
by the sharp edges 74a of the knife 70. This motion severs the 
drivers from the holder and permits the pins 140 to plunge the 
drivers down further in the passages and into the pockets of 
the cartridge 300. 
0074. Upon reaching the lower extreme of its cycle (shown 
in FIGS. 1,5 and 12) as sensed by a sensor as described above, 
the computer 200 actuates the ram 100 to return the pinholder 
130 and attached pins 140 to their home position. Once the 
ram 100 reaches its home position, or possibly before, the 
computer 200 actuates the ram 170 to displace the locator 
plate 150 upwardly, which permits the cartridge 300 to be 
removed from the channel 35. In a preferred embodiment, a 
conventional ejector (not shown) is used to eject the cartridge 
300 from the channel 35. The cartridge is then placed in 
another channel on another machine with a different lower 
degating plate that inserts drivers into the unfilled pockets in 
the same slot 310. This process is repeated for each slot in the 
cartridge until the pockets are filled with drivers. 
(0075. In the preferred embodiment of the invention, the 
fins are inserted in the slot when the cartridge is inserted in the 
machine. The cartridge slot is aligned with the fins, and then 
the cartridge is displaced relative to the machine to insert the 
fins in the slot. In an alternative embodiment, the cartridge is 
kept stationary while the fins are inserted into the slot. A lower 
degating plate 650 is illustrated in FIG. 21 having a plurality 
offins 600, 602,604, 606 and 608. The lower degating plate 
650 is displaced relative to a cartridge (not shown) by dis 
placing the fins in a direction parallel to the plane of the fins, 
and perpendicular to the plane of the degating plate 650 until 
the fins are within the slot. In this manner, the slots are 
widened to the desired thickness by the fins. 
(0076. The fins 600-608 have a similar configuration to the 
fins 400-406 and 500-504, and a similar relationship to the 
apertures 653, but are different in some ways. For example, 
the fins 600-608 are tapered on their leading edges, which are 
the long edge of the fin, rather than the short ends of the fins 
as with the fins 400-406. This permits the leading edge of the 
fins 600-608 to enter the slot from above, rather than the end, 
as described in association with the fins 400-406. 
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0077. While certain preferred embodiments of the present 
invention have been disclosed in detail, it is to be understood 
that various modifications may be adopted without departing 
from the spirit of the invention or scope of the following 
claims. 

1. A method of sizing pockets in a Surgical staple cartridge 
and inserting at least one staple driver into one of the pockets 
that are aligned on the cartridge to form a slot, the method 
comprising: 

(a) aligning the cartridge with a channel formed in a car 
tridge-receiving plate below a driver guide fixture hav 
ing a fixture passage aligned with one of said pockets to 
receive and guide said at least one staple driver into the 
pocket; 

(b) displacing the cartridge into the channel, thereby insert 
ing a first fin extending downwardly from the driver 
guide fixture adjacent the fixture passage into the slot; 
and 

(c) displacing a plunger aligned with the fixture passage for 
forcing the driver through the fixture passage and into 
the pocket. 

2. The method in accordance with claim 1, further com 
prising disposing a lip extending downwardly from the driver 
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guide fixture againsta wall defining at least one side of the slot 
for adjusting the position of the wall. 

3. A method of sizing pockets in a Surgical staple cartridge 
and inserting at least one staple driver into one of the pockets 
that are aligned on the cartridge to form a slot, the method 
comprising: 

(a) aligning the cartridge with a channel formed in a car 
tridge-receiving plate below a driver guide fixture hav 
ing a fixture passage aligned with one of said pockets to 
receive and guide said at least one staple driver into the 
pocket; 

(b) displacing the cartridge into the channel; 
(c) inserting into the slot a first fin that protrudes down 

wardly from the driver guide fixture adjacent the fixture 
passage; and 

(d) displacing a plunger aligned with the fixture passage for 
forcing the driver through the fixture passage and into 
the pocket. 

4. The method in accordance with claim 3, further com 
prising displacing a lip that protrudes downwardly from the 
driver guide fixture against a wall defining at least one side of 
the slot for adjusting the position of the wall. 

c c c c c 


